An electron paramagnetic resonance method for quantification of copper isotopes in proteins: application to a mixed-isotope derivative of laccase.
We have developed a method of denaturing a copper-containing protein and sequestering the copper in the form of the bis(acetylacetonato)copper(II) complex. Because of the excellent resolution of the hyperfine structure in the resulting EPR spectrum, the method is useful for determining the 65Cu/63Cu isotope ratio in proteins such as tree laccase. Here we analyzed a mixed isotope sample prepared by reconstituting 63Cu-enriched type 2-depleted laccase with 65Cu(I) and found that it contained only 25% 65Cu. This proves that reconstitution of the type 2 copper is possible under conditions that permit little or no exchange between resident copper and the external pool. However, exchange does occur under reducing conditions when we expose the holoprotein to a large excess of exogenous copper.